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(54) BIDIRECTIONAL CASCADE CONNECTING MIXER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To take out a total output from a mixer at 
an optional position by making it possible to use a mixing signal by each 
mixer in cascade connection of a digital mixer. 

SOLUTION: A bi-directional cascade connecting mixer 1 1 adds plural 
input signals 1 to n (x, y)ch together by an adder 12 and adds a 
cascade signal Sc outputted from another mixer thereto by an adder 13 
to output as a cascade output (CO). Switches 153 and 154 switch a 
signal to give mixing output stages 1 6 to 1 8 to an adding signal Si or 
the cascade signal Sc depending on a cascade master 11m or a 
cascade slave 1 1s. Based on setting of a controller 1 1C, the switches 
153 and 154 are switch-controlled and a delay circuit 19 adjusts a 
phase difference between the mixing output signals of each of the 
mixers 11m and 11s. 
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(54) [f8W©«ffc] 5D?r^*X^r-H»«!5^H- 



(57) 

IB. ^IKOA^ft-^ 1 - n (x. y) ch£Jn*8l 

Sc£JjnJ?Sl 3-CflnlfLU *X^r-KtH^(CO) <h 
Utai^T^o X^7fl 53, 1 5 4«. #X$--F 
v*£l 1 m^*Xir- 1 s#>CCIt>DT. 

5+-»ytBMi 6~i 8{c-^^.s(i^4*n»(i-^s 

SI 1 C©KS«C*rHvC v 1 5 3, 1 5 4B 

{W»*.W»3*l. SSHiSl 9tt*S+*l lm, 11 

s © 5 *5/>ytb*«#ra©fii«ii*aBSE-rs. 
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miZAUmnmn t * x T - f (t# <fc ©Jjnffff-sf Xtemf 

If. 

[#MB©«&ntctWH] 
[000 1 ] 

[0 002] 

[«£*©«» j «»©A#<3*t*ftaio - r« 

x t - f ffi;>jfi-^£ s * -» y u rfgg© ^ ^ y * s 
[0003] ii wc©«<Dt£*a{B*^-r. «*.«. 

f^yjAS+tMA, MB^Il ( 1 ) (t^-TJ: "5 5C 
*7Xdr- FgS®Gfc*§£. Si+tMA, MB-C©@6 

(DAxm^vmnmrnz " s a - . "sb" it-fci 

^WttttJWMS* "SA+SB" tt. #Xdr-F 
• vx$T*5f< 5?*;l>5+-9-MA©##»iE>f#e>*l. 
t)7,T- F • Xlz-^iS^T 1 ^ >>£Jl/$=£-*J-MB#>e> 

«@Jt©jjnw^m "sb" ofef»&c£#-cstti>. 

[0 0 04] a 1 (2) «. 0 1 (1) ©*X^-FS 

T4 ^$JU5+-tf-MA«x*©Ai7?i'>^JH . 2. 
-. xch^WU y^JUS *lMvlB«y*©A^I 
^-f>*;H, 2, ych&fOTUI,. f^i/f 
"SB" FflH^or 
tta y$^5+1fMAK:*X-5r- FA^J-rSO-C. 
£©f^ y^JU5+1^MA*>6ii. C(D*}Z>r- FA^J 



C2) 2 0 0 0 - 2 6 1 3 9 1 

2 

m^*e#©fin^s^ "sa" Kft»r-sciK«fe»j. 
tam&& "sa+s b" ^-/i^ju 

5*tfMAS#©A^»0StSA I i^U-^Cf^f 
JW5+1fMB^e>©*X-b-- FA^fg-^i©*^^- F 
JjnSlgACi©^©^^ U^iiDKJ. Hf^^^Jl- 
5+17-MA, MBP E fl©{itlM£fflIEir&fci6K:ia:WiE>ft 
/c4>©-C*-5 0 

[00 05]^«C. MJCXU-^^^y^^S+lfM 
CSrilJmOT-r -f i/£;US*lJ-MA. MB. MC4I1 
10 (3) Ctijrf J; 5 (C#X-5r- F&&Lfct&^te&. fi» 
WfcMftifSm "SA+SB + SC" C £#-e£ £ 

©«> mmZCD^J i>rf^5+1fMA©^'C*)0. 

"SB + SC" , "SC" (SC{i5*-tf"MCe#©A 

fjm #©»*»*) i/^sc <t* i "c#&t». 
[0 006] c©<fc 5cc. e^s^cte^r«. a8fc& 

>y3ft£ F-£jU©/JIII§M&SI«. S**I2©-7X* • ? 
A V ** & 3 +t^M A K LtmZ C t *5-C^ & 0 
20 [0007] 

^tp^«c^, ata^©^ 

g© 7 s y # ;u s * -y-^ 6 m o ffc-r c i #s-r * ^ ^ 5 «c 

[0 008] 

[SS^P^-rS/cfe©^©] COjSiKiii. ffitt 
30 ©A*«#*S0»OA*»I»«#«:Hi*riA*»lW* 
©i. ffe©-r^y^^S+^6ta^S^5*X^- F 
ff#*A*-ri»fci&©^X'7— FA^Si, A^Jfln# 
m^ttJXT- FS#i©fttt>fi#X«A*©#**^ 
*— F^tL/TW^fiJ&x^-KttJ^Si. A^ 

flnjni^x«#**-- Fft-^©f5jti^?:W#x.m^-rs 

So 

40 [0009] C©^W©5R*lSl*X-3--F^5*1f«: 

[00 10] Wc^vi, ffi^J-r-S^'X^iJgxS 
SCO?c^*?rad^-rSA\ ^t>«. ffeW^-r 5?* JUS* 
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[001 1 3 CftUBD c<D^te<fc*55Wffi#**--- F 

S*i£*7*^- F«#±*ttB»LT*/X$r- Fffi*£L 
raws, *}W»A«W3ft«xYar^ 

u-^fclEDt, 5*^>*ffl#K«:^*.*fi#*A 
*»Dl?{f^X«*x^- F«#©fah*>K:WD#a.*. 

[00 12]«£oT, CCD^CCct^i, #X*-K« 
[0013] 

[00 14] h©»»tt«WE3 02 

tt, *X^-F^5**©«*itt*»*Wtt^-^ 

ft (n) iOAAi^SffTl-Tn. FA* 

stc 1 . 3, mm u-o W4, a 

*v>yu*«i*Boaop*x^r-Fia»»T-co*« 

SSfc (n) *OA*^t>*;H ch-n c hOAM 
•9##*.6ti. FAAflKFC I CCttWS^-/ 2^ 

Zfr xtr- F^t^Ut*^^- FA* 

nchOAAfl%UD»L, flO»«3«C©flnWS*fi 
#S i £#X^r- FA**&^C I frhOtiXlr- FA* 
«*Sc4«an»fetf9. 

[0015] Sn»2£2, 3IHCCRW6*ifciIgHI&4 

;H ch-n c h<DA*ft#&ffT8? : <f Z?2)V* 
6©***-- FA*«#<!:Ottffll&*«iE-rS*l»** 
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SS** roj <Dm&, *4 **J8JR5«CJ:g/<-f-rC 
XStijEE«MW*7Sti&. 

[oo i 6] »n#s3o»nSL^*«, -ra^ife, ^ 

^S^-f ^*^5*lf-«:«#**rfc«>, *X^r— Fffl 
ANfrCOficttfttSftS. 
10 [0 0 17] C2£©»^] ST. 0 3 KB, COIMB 

3 (1) «^*^-F«*$*-9-*titt-r*» 

[0018] C<Dfw ^Sob^lM 1«, S2CDX* 
ii? FW£I3«KC* (n) ffi(DA*ff ^S^T 1 
20 -Tn, ^X^r-FA^aJ^-C I . A*©#ft«Sl 
2, ^X^r-FJPJHII 3. mi<DMimd&l4. mi 
OXJ y^mmi 5 1 k >f37>fifl6 '7^-^17 

1911P, 5^»^«T-BORW^^-Fffl 

a e *2 0il®lHlKl 9£{ix& 0 
[0 0 1 9 ] m2<DMimd81 9«> #X4r-FS§tSS 

30 (Df>fU>f^^^OT^)^ SXY^Sf 15 1 
^154S^agiB14, 19tt, CPUT?»JffiSn 

v^jkvmmmui iccc^Qftjapsn*. * 

[0 02 0] C<Djz5fcftfgL2tl2>2&<Df : 4*J>$fr* 
*if 1 Itt. 03 (2) ©is ft:***- FSSRU § 
X-Y **WRl 5 1-1 5 4*aS:Sfctt9»*.TlB£T 
40 ^CitCJ:^ —-ft<D?i S>£;l^++M 1 m (A*?- 

-f5*$Ul/5*lM 1 s (A*^r>*JU»n = y) 
X^r-FXU-^lti^t^Ci^^^ & 

*>\ -mwcc, A*^ + >*i^6©m#©fin»is»fi 

-^S i <b*?X^- FA*«^-C I fyt><DiJ*T- FA* 
fi#Sci©J»iMS**aS<D^X (BUS) ±«1|±J* 

A^^t>^^6© m^comw^m^ s i ^^x^r 

- Fffi*AX (Cascade BUS) ±Ccm*TS 
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[0 02 1 ] J:"3»L<ttl8r&<fc fc S3 (1) <Dt a 
^£;U^*1f 1 1£S3 (2) (DW^Fv^^U 
ifl 1 miUr^fflTSia^tc^, SX^^ff 15 
1 — 15 4teS4©T£WC7fc£n&fw ^U" 1 

lmft©<£^t^^£6ft£<, -Tfr*)^ ^3CT)X^ 

•^if i5 3tt jjd^si 3<n (m) ecsansn* -r 
i imumomns i i**^- fa# 

5 44>, JJ0#S1 3 flH (m) CC««3ti. _b& 
OJ:^^Jn#$n/clS^S i + Sc%«Rt5tt!H«CR 10 

^$ft&«, ccDtz. mzoy^j v^mmi 5 2«*2 

CDSSlelK 1 9 M ( m ) KlS^S h, HJ^ff-^MSS 1 
0 FXU— ^5 *1f 1 1 s©S*^> 

[0 02 2] — S3 (1) Of^ 1 
4B3 (2) ©W^-K^l/-^1 1 s <hLrS5ffl-r 
£»^iCtt. ^-f^KRl 5 1-15 4«14(D± 
SPteTSSftafw *fl 1 srt©<fc5K:«JDe 20 

i6n^ a Tttfo^ JB3S0W4©*-/ 5 
3, 1 5 4rt*7 r -f^*;US*lM 1 mttemm ( s) CC 
SSKSft* #**-FA*{l#Sctt. JjnHi£13£^ 

fc. »*WCCW. ^iiffi^fffl (s) ccfi&ttsti. !&2© 
»®I3B1 9 3^*7StiS. 
[0 02 3]. C©<£^C. 03(1) <D«fi5r«. 
^-KA*Sc*ftWT4»«*«tfiecttlAr, 

Pa^6AA3tiA:B#S ct^BUSO«ffl{Cffl 30 
^«^fcJ6(D^3MI4©^#x.X^ ^ f SI 1 5 
3, 1 54i, SnSteSS i+Sc«rffi©5+1fCCR-r 

iiflnsn&o a*. S3 (i) <Dttj£2«*x*---Ftc 

Hfeti&ft*, «j$-rSH5 (1) ©«SEr{i2^J£LbO 
***-FOTItt£&S. 

[0 0 2 4] S3 (2) ROl4^t <fc 2#© 
5 1 1 m. lis F&ROft: 

A*^t 1 c h-x c h©if *Jfl*l t SDffUS 40 
SSi+S c&XAtr-FitiJjtm^-COfrbtiSjJLXX 
1 sO^-FA^ilffC I 

S#©A#* + >*JH c h-xch<D(f#<DflnStttm 
S i fcrw 1 1 sjfcfc©*/**- Ffl^S 

c«cfifcffl*^*>«*fca&«:. fln*ie*m#s i as 

1S1 4r-pgB$n/c±-CC(D^X^-FA^<t#S c 

m, lls<DjDSttSSi+Sc^6nS. 
[0 02 5 ] C©M?IS:SMi#S i+Sclt ?A*J>* 50 
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;i/ = *ifi lmo^ (bus) tu^r-eeffl^nsit 

fete, C©^^-K^^5+tl lm©W^-F 
W^a&T-CO^^f'-f 1 sCDXXtr- F 

153, 1544^btC©*X^-FXU-^$tt 
1 1 s©^BUSU^"CfcftI»j|S*S:fleffl-r^C<b*s 

[0026] S/c, fr^WS*tl lm, lis© 
(BUS) W^^fiitBaiffiiE-rS/c^Cctt, ?4 
Imomm&l 9ififcmStl2>. £6 
5C, ^*y»t«t»T. S3 ( 1 ) ©tg/££{i;i£2£ 
©f 8 ^ 1 HC*fOTS4©fw 2P*Ul,3 * 

•film, 1 1 s©rt©^%6©*ft*tf^.tfJ:i^* 

3, 1 5 4i>mW>l>xmt)mt>2>£5tiC-§r&C±*>-Cf* 

[0 0 2 7 ] C3-&«±©»^D H5«, t©££ 

^^^^^^©rtSB^R^SKIIBffi^L/. S5 
(1) tt, 5R£Gl*7X*- FSStt^+lftfllflE-}'**^ 
^£;US+1f©Jff 2©^* F^Wt^O, 3#« 
±©f^^£;l/**1f©2;;*>5r-- FSftCc&jSS-frSJS 
^©?w ^»;l/5*1f©rt3B«Ji**toL/rt*So 
[0 02 8] C©r^^i^+f2 1 «. 03©^ 
^ F <h[nJ*§CC, «» (x) ffl©A*«^»^T 1 -T 
x, a^fr-FAWfrPC I. A#ffi#ttlJM2 2 i * 
*^r-FflD#S2 3, fR 1 RV1H2©]BSBB2 4. 2 
9, »lR0 4 I2OX^ yfIl2 5 1, 2 5 2, 3 
~rj*f2 6 -y*-#27 S* 28 6 

ftSS*5/>yfflM«6182 1P, S^^^ffi* 

CC, *X^-FUJ*^COKf»6h*ftttW»*«© 

CR^X^r- FjgfPST-C S CtUcStjSL 
T»5©;W**S3R2 5 5*«*4o */c. §X>f si 
*g*2 5 1. 2 5 2, 2 b5RZfmmm2 4, 2 9 
tt, S3 ( 1 ) ©ir^ *1f 1 1 <t|5M£©X^ » 

*&a'iIS3»SP2 1 C«c«fc9iWfflfS*i*. 
[0 0291 15 (2) tt, C©^^CC«fiS$n6 3^ 
©?W S?jrjl,5 **f 2 l%*X^r- FS*fc-T &»-&©« 
«tt«©W*^Ur*5 0, X>f^II2 5 2, 2 5 5 

^;l/^t2 1 m (A*^-^>*;U^n = x) ^r^X^r 
-FvX^iL, SO02S©fry^;b^-!f2 1 s 
1 (A*^t>*;«ln = y) . 2 1 s 2 (A*>^*> 

[0030] £*)m-\s<m}-?h±. ss (i> ©^^ 

>?^;U^+-f 2 1£S5 (2) (DXZ'r- Fvx^^ 
*2 1miUfl!fflT5»^C«. *X-Y**»R2 5 
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1, 2 5 2. 2 5 5(J, S6(DftTSBCt^3ft&7M V 

Ig3<7>;W^gfR2 5 5te, Sn^S2 3ffflJ (m) 
Wgi^£ft, T4is2)l>**rir2 1 mga-CDfl^-S i £ 
^X^r- FA^ft-SrS c £flfllftb/dSSS i + S c £jl 
tRir&tfc^t|^£ft& 0 CODit, J*t2(£>;W?*g 
IR2 5 2«^2cDa^@5S2 9CT (m) tti 
^?ff#MSSP2 1 P#>6W;ft3*l&^*^>^{f^<Mte 
CD#X^r- K*U— 2 1 s 1 , 21s2©^ 

f> mjjmmz<DmmiE<D ?c#>icm 2 (Dmm®m2 10 

[0 03 1 ] —-ft. M5 ( 1 ) <DT4 v^;l/^-tf2 1 
^5 (2) <D*)7>r- FXU-^2 1sl, 21s2 
iltfffl-r^^iJ, S^^-^^2 5 1, 2 5 

2, 2 5 5«0 6<^*raa5S^*±a5^$n€>^^ v 

^^t2 1sl, 2 1 s 2rt<Dct^CC^30#x.6n 
& 0 *>7>r- Y^7% 5*1t2 1 m<D*7X^ 

-Kaj^ffl^C0^8(7)»nSL*SmS i +S c^ffeCD-r^ 

^^^^^^c^igT/c^^s^en/c^x^- Fiiff 
x^r-F^ftffi^cs^eai^^n, ^^-Fxb- 

^C^otl^f^^^^^f 21 s 1, 2 1s2r 
te, ^^^-FiIffST-CR^60M^5^-»^fcli 
ffi^f B O Cc 3 J: 5 tct&S 3 ft *> o 
[0032]S«^r-F^l/-y21sl, 21s2 
(Dl5(DX^^ff 2 5 5*^x^r-FiIM^^-CR 
fflj (s) ttCmmZtl. C<D#X^-FXU-:/iIfi^ 

cR^e»A*$ni>}jiifisis i +s czmttm^& 

^lT£ 0 *fc, mi ij7T- KXU-^2 1 s 1 rii, 
ESS 2 9 CC «fc 0 {StgffliE^tf 9Ci*Jt*S. 
[0 03 3] ^fc, 0 5 (2) SM6 0gi^riJ, 
Iff 1 tiTs*- Y7\s-~72 1 s 1 (rCte\,*XJj71r- Fil 
flST-CRtCA^^n/c^X^- Fvx^ S^1f2 1 m 

2tt7>r- Y7V-z?2 1 s 2<Di]7>r~ KjBfWHF-C 

^2 1 s2ccfct^r«, ±^u/cJ:^cc, x^r-Figfi 

* *R*2 5 5 ©ftaST-flBCcSSttSii, SSB882 9 

[0 03 4] 3 ^fcLh©?* *y-ZXXtr- F 

SaSiSfSa^CCtt, 13SO T i4(DJ:^^^X^ - FA 
Jl/Wl^C \ /CO (Cascade I n/Ou 

t) *R^*^wr«iei^iffiaor. co&wom 

ii«/S«*fCR/C S (Cascade Retu 50 
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rn/Send) il^tt^SrRWrc^. fLt, C 
FiliMflSS^CR. CSCC«, Jj7+r — F 

X, &i37>r- F*U-:/==*U*2 1 s 1 , 21s2t 

[003 5] fetch, mn&mtlte* FAWA 
SKI, COtW^h*XU-^$+t2 1s 
2, 2 1 s — K^X£ 2 1 m&Cft#> 

PXaMM^CR. C 

21 si. 2 1 s 2ecffl^5J:5CCflWt3ftS a ^£ 
0. XU-^5W2 1sl, 2 1s2(cj:or7X$ 

[0 0 3 6 ] H3R^H4cr>«aEwi-rsa:w^nrt^m 

3X^^itl5 3«, ^-KAASTCI^ 
X^r- Fvx^? * 1 1 m#>6<DjM3£fI^£^ttgX£ 
fcfeO^X^-KA^iB^CIOlBftiflf^Sn, 05 
RtfB6CC7}rr<fc5 0C, Filft^TCRiUr 
SUb^nt^O, coilfsJST-CRfiiftSBWS^x-/ 

tc^^nfc7 r ^>?^;l/^^1f-C4>2-&(D^x^- Fft 

R. CS^ftRfSCi^Sa^hr^^TS 

[0 03 7] ^X^-FAffiMTCI, CO^ 

FiS^flSB-CR. CSIt mLLX&&?2> 
!&gtttt<, 1 o©3 * ^ I /0«**M/c1*4 C 
£ tc J: 0 - *ti^(0 0 BX 0 a* nJtBCC & £ . 

[0038] cM<Dmmm]m7&u : m8&, torn* 

*X^r- FvX^ 5tf 3 1 m^6©h-^Jl/ 
toft^>TLfcHl;&3*i4 h-^;Uffi^^:k^(Z)^X 
FXU-^*1f 3 1 s 1 — 3 1 s kCCSS-TffiCOW 

#K3 1AcD^fCC. miJSt&m2<DXj y*mM3 2, 
3 3£<i*6o ftfc, »2©X-< ?r^iSR3 30ffl*flH 

[0 03 9]§X-/^Sf3 2, 3 3«1», 

Jj7f - Fvx^$^1f3 1 m(Di§^\ ^lCDX>f^^ 

3ttflWS3 1 A««C*>ttJBiSti, *^4r-F^ 
^^^3 lmO^^>yffl^OUTmtC F-^;Uffl 



(6) 
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[0 04 0]— #X^r-FXU-:/5*U-3 1 s 1 

5 + s/>yw*fci£c;rff«©PBHtt«<tstii. fie-? 

FXU-:73 1 s 1 -3 1 s k(D&S *f 
>yffl*OUT 1-OUTkCCtt. 9t2<DX4 

3 3 ©R5£«l»tel£ l}&HJA4»SCi^&i. 

[0 04 1] H8tt> H5&CXH6i|g«CC2o<DJa^ 

*^ltl^ B Sfr^f;l/5*t4 1m, 4 1 si- 10 

4 1 skit #X^~ FJU**«4 1 A<DJ*CC, SIS 
O*02<DX>f y*g*4 2. 4 3£{|x.£ 0 tt*y, 08 

^Sf4 2, 4 3C0BBHtt88W. H7 Ot>Oipl«r* 

[oo4 2]09tc«, co^rttisnsx^-^ 

[0 04 3] imionm) «±i«!liLfc<fc5tt:> CCD 

tamor^x^-FttWiurffi^u iww^accto 
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#CD 7 s 4 V Z ;U S X >r - .Fa»**Jffi-r 6 tC^ 

9, m-Effltii K Z£<Df 4 isZ)]/^ *r+)ri$i3 7str— F • 
7X^*X^r- F • XU~:/fr*#ia?-*iftK&< . 

[BllHlB, «£*«W«:j:S*x^r-FSa«5*1>- 
[H2]H2«. FI£^S*^OSi*<!:fc£g 

F«* 5 <D^ * ^ 5 **©rtaMi«ac/tt 

[H4]H4tt v COJSW©— *II«K:J:*55D5fI*^ 

F«*S5*1f(OftfleW«»Hr*S B 

[H7]H7«, c©«WOW«M«t«ICcj:*3R*iai* 

11, 2 1, 3 1. 4 1 fw^*JW3*MJ\ 
1 1 C, 2 1 C X ? ^RViSfflNfllff. 

iip, 2 1 p $*i/^?mt}mnmm^ 

12.22 A*«#JW»«. 

13.23 *7X^r- FftHWI, 

153, 154:255:32, 33:42, 43 X 

19,29 mm if 4 w) hs§. 

Tl-Tn, Tx, Ty, Tz A*«#Wf\ 

bo %*ts>ymftm** 

CI *X*-- FA**KF, 
CO *X^- FfflAKHF-. 
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